INTRODUCTION
============

Prostate biopsy is the recommended diagnostic method for clinical suspicion of prostate cancer (CaP), eg high prostate specific antigen (PSA), abnormal digital rectal examination (DRE), suspicious lesion on transrectal ultrasound (TRUS) ([@B1]). However, there is no consensus on routine prostate biopsy prior to transurethral resection of the prostate (TURP) in patients who are elderly and have significant co-morbidity. There are three diagnostic options. First, the TURP is carried out on the second day after a prostate biopsy. These procedures are associated with considerable cost, discomfort and the risk of infection or hematuria ([@B2], [@B3]). Prostate biopsies are known to increase the incidence of side effects in patients of an advanced age ([@B4]). In the second option, a prostatic needle biopsy and TURP are carried out in one session, intraoperatively. Though this strategy is an efficient treatment and could minimize patient discomfort, it requires more under-anesthesia time and increased hospitalization costs. For the third option, if the diagnostic accuracy of a transurethral resection (TUR)-derived specimen is confirmed, some patients could possibly omit the prostatic biopsy. Local curative treatments (such as radical prostatectomy) are not suitable for patients who are elderly, even with significant co-morbidity and androgen deprivation therapy or other types of palliative therapy are more proper for patients with life expectancies of less than 10 yr for CaP ([@B5], [@B6]). Moreover, TURP is now ranked as a palliative therapy used mainly to relieve obstruction caused by CaP ([@B7]). Thus, TURP may be useful in such a clinical scenario. However, there is concern that this approach may result in a missed diagnosis of CaP. Reports of the diagnostic accuracy of TUR-derived tissue often differ according to the study design ([@B8]-[@B11]). To the best of our knowledge, reports of the diagnostic accuracy of TUR-derived tissue in patients with biopsy-proven CaP are rare.

In the present study, the pathological results of a specimen obtained from TURP and from a biopsy core were compared to assess the diagnostic accuracy relative to cancer detection and histologic grading of a TUR-derived specimen. Moreover, we assessed the cut-off values that would confer the optimal sensitivity and specificity for cancer detection in TUR-derived specimens.

MATERIALS AND METHODS
=====================

We retrospectively reviewed the medical records of 197 patients who underwent TURP in conjunction with a 12-core prostatic needle biopsy. All patients were judged unsuitable for local definitive treatment because of a decreased life expectancy and/or severe comorbidities. Transrectal biopsies were performed with a spring-lodged autonomic biopsy gun equipped with an 18-gauge biopsy needle (Magnum, 15 mm, Bard, Covington, GA, USA) under the TRUS. The 12-core TRUS biopsy (including a 2-core transition zone biopsy) protocol was performed, and additional cores were sampled as hypoechoic lesions were observed on the TRUS. All patients\' charts were evaluated retrospectively, including PSA, prostate size based on TRUS, TURP results (including resection weight and pathology report), and TRUS biopsy results (including positive core number and location). PSA was measured using a Tandem-R assay. The prostate volume was calculated using the following formula: width×length×height×0.52. Prostate specific antigen density (PSAD) was calculated by dividing the PSA by the prostate volume. The pathologic review of prostate specimens obtained from TURP and biopsy were deciphered by a pathologist at our institute applying the 2005 International Society of Urological Pathology (ISUP) consensus ([@B12]). The TURP procedure was comprised of removing the adenoma from the transitional zone and the resection plane advanced to the surgical capsule by two experienced surgeons.

Statistical analysis was performed by use of a Student\'s t-test and the Mann-Whitney U test for continuous variables. Receiver operating characteristic (ROC) curves were constructed to obtain the cut-off values that would confer optimal sensitivity and specificity for cancer detection in TUR-derived specimens. The software used for the statistical analyses was SPSS 20.0 software (SPSS Inc., Chicago, IL, USA), and a *P* value\<0.05 was considered statistically significant.

Ethics statement
----------------

The collection and analyses of all samples was approved by the institutional review board of Chungbuk National University, and informed consent was obtained from each subject (IRB approval number 2006-01-001).

The biospecimens for this study were provided by the Chungbuk National University Hospital, a member of the National Biobank of Korea, which is supported by the Ministry of Health, Welfare and Family Affairs. All samples derived from the National Biobank of Korea were obtained with informed consent under institutional review board-approved protocols.

RESULTS
=======

Baseline characteristics
------------------------

[Table 1](#T1){ref-type="table"} lists the baseline characteristics of the 197 patients. The mean interval between biopsy and TURP was 7.3 days. Twenty-six patients received biopsy and TURP in one session. The mean prostate volume was 49.45 cm^3^ and the mean resected prostate volume was 25.8 cm^3^. The mean prebiopsy PSA and PSAD were 51.77 ng/mL and 1.82 ng/mL/g, respectively.

Diagnostic accuracy of TUR-specimens relative to cancer detection and histologic grading
----------------------------------------------------------------------------------------

Overall, CaP was detected in 114 patients (57.6%). Seven cancers (6.1%) were detected only with TURP, ninety-eight (86%) with TURP and biopsy, and nine (7.9%) with biopsy alone. The positive predictive value for the TUR specimens and biopsy cores were 92.1% (105/114) and 93.9% (107/114), respectively. The Gleason score of the TUR specimen was concordant with the biopsy core in 43 (43.9%) patients, and 56.1% were discordant with the biopsy core. The Gleason score of the TUR specimen differed by 1 digit in 35 cases, 2 digits in 18 cases, and 3 digits in 2 cases compared with that of the biopsy core ([Table 2](#T2){ref-type="table"}).

Diagnostic accuracy of the TUR specimens relative to cancer detection according to clinicopathologic variables
--------------------------------------------------------------------------------------------------------------

The diagnostic accuracy of the TUR specimens was significantly higher in patients with a higher prebiopsy PSA, PSAD and Gleason scores from the biopsy core (each *P*\<0.05). However, there were no significant differences in the cancer detection rates according to resected weight percentages, ages and time intervals from biopsy to TURP ([Table 3](#T3){ref-type="table"}).

Cancer detection rate of TUR specimens according to values for PSA and PSAD
---------------------------------------------------------------------------

There were five false-negative results from TUR-derived tissue in patients with PSA values between 4.0 and 10.0 ng/mL (the diagnostic gray zone). In patients with a PSA level and a PSAD greater than 15.4 ng/mL and 0.69 ng/mL/g, 100% of the cancers were detected in the TUR specimen ([Table 4](#T4){ref-type="table"}). The area under the receiver operating characteristic curve for cancer detection in the TUR specimen was 0.951 for PSA (95% confidence interval 0.893 to 1.000, *P*\<0.001) and 0.906 for PSAD (95% confidence interval 0.814 to 0.998, *P*=0.001). The cut-off value which gave optimal sensitivity and specificity for cancer detection in TUR-derived specimens was 9.5 ng/mL (sensitivity and specificity, 90.8% and 83.3%, respectively) and 0.373 ng/mL/g (sensitivity 81.5% and specificity 93.3%, respectively) ([Fig. 1](#F1){ref-type="fig"}).

DISCUSSION
==========

In the current study, histologic analysis of the resected specimens after TURP showed a diagnostic accuracy of 92.1% in terms of cancer detection and a 57.1% concordance with the Gleason score. The diagnostic accuracy of the TUR-derived specimens was associated with the prebiopsy PSA, the PSAD, and the Gleason scores of the biopsy cores.

The diagnostic role of TUR-derived tissue in cancer detection remains controversial. Bach et al. ([@B13]) reported that only 54% of the CaP cases were detected by TURP and there were no statistical differences in the cancer detection rates according to PSA and biopsy Gleason scores. They concluded that the worth of the obtained tissue sample during TURP seems questionable. The diagnostic accuracy in terms of cancer detection of the TUR-derived tissue in our study was much higher than that shown in the previous study. This result might be due to the fact that a large percentage of the participants in our study population had a very high PSA level and an advanced disease status. In the study of Bach et al., the median PSA level was 8.64 ng/mL and most of the patients (77/84, 92%) had an organ-confined disease (below pT2c), but our study population showed very high PSA levels (mean 51.77 ng/mL). The other possibility is that the study design and inclusion criteria could explain the discrepant results. While the Bach et al. enrolled patients with biopsy-proven CaP who underwent TURP before primary high-intensity focused ultrasound (HIFU) therapy, our study population consisted of patients with CaP who were not suitable for local treatment with a curative intent.

However, there is favorable evidence of the diagnostic role of TURP. In the study by Niesel et al. ([@B14]), 132 patients with suspected cancer underwent additional systematic biopsies of the peripheral zone prior to TURP. Biopsy was unable to detect cancer in 11 (40.8%) of 27 prostate cancer cases. In addition, several investigators have reported that TURP was valuable in diagnosing prostate carcinoma in the case of multiple negative biopsies and with a persistently elevated PSA. Kitamura et al. ([@B15]) reported that 28% of patients who underwent TURP after negative peripheral zone and transition zone biopsies had cancer in TURP specimens. Zigeuner et al. ([@B8]) proposed TURP as a diagnostic tool after a negative biopsy in a patient with voiding symptoms and suspicious DRE results. Though the systemic needle biopsy in the diagnosis of prostate cancer is undoubtedly the choice for diagnosis, the false-negative rate of systemic prostate biopsy is reportedly as high as 35% ([@B16]-[@B19]). Although 75 to 80% of all CaP originates from the peripheral zone, tumor tissue is also frequently found in the transition zone that is beyond the reach of a biopsy needle in the case of large-volume prostate needle biopsies ([@B20]). Whereas TURP procedures do not reach the lateral prostatic tissue, biopsies of the far lateral zone could be combined with TURP to obtain a complete sampling and improve the cancer detection rate ([@B21], [@B22]). Cho et al. ([@B23]) reported the safety and efficacy of combined transrectal ultrasound-guided prostate needle biopsy and transurethral resection of the prostate. Puppo et al. ([@B22]) also concluded that TURP combined with a set of transrectal needle biopsies of the lateral portion of the gland is a safe procedure with high diagnostic capabilities after repeated negative biopsies in patients with persistently increasing PSA levels. Although the combination of TURP and biopsy is an efficient treatment that can provide reliable cancer detection rates, these continue to require more time under anesthesia and increased hospital costs. Therefore, a combined strategy might be preferred in patients who are susceptible to curative treatment.

Histological grading of prostate cancer is well recognized as an important prognostic factor ([@B24]). The Gleason score of the TUR-specimen was discrepant with the biopsy core in 56.1% of the cases and displayed a tendency to under-grade. Therefore, clinicians should consider these discrepancies when discussing treatment options, particularly among patients who are eligible for active surveillance or watchful waiting.

A possible limitation of the present study is that we did not evaluate the surgical outcomes and procedure-related complications. Second, as mentioned above, this study was not a population-based study. Our study population showed very high PSA values, which resulted in a high cancer-detection rate for the TUR-derived tissue.

Our results suggest the omission of prostatic biopsy in obstructive-voiding symptomatic patients with PSA and PSAD levels \>15.4 and 0.69 ng/mL/gm, respectively. TUR-derived specimens can yield sufficiently reliable diagnostic accuracy. Further prospective trials are important in establishing reliable cut-off values for PSA levels and/or PSAD, which can negate the need for prostatic biopsy. To apply our results in a clinical setting, the false negative risk should be considered at the time of informed consent and long-term clinicobiological surveillance seems mandatory with a careful observation of PSA levels.

In conclusion, the clinical relevance of the TURP is marked by the fact that it can result in a clear symptomatic benefit and yield high diagnostic accuracy relative to cancer detection and the prediction of histologic grading. Nonetheless, the 7.9% false-negative risk should be considered at the time of informed consent.
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Baseline characteristics
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TURP, Transurethral resection of the prostate; PSA, Prostate specific antigen; PSAD, Prostate specific antigen density; CaP, Prostate cancer; BPH, benign prostatic hyperplasia.
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Diagnostic accuracy of TUR-specimens relative to cancer detection and histologic grading
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TUR, Transurethral resection.
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Clinicopathologic variables related to the diagnostic accuracy of TUR-specimens
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^\*^Student\'s t-test, ^†^Mann-Whitney U test. PSA, Prostate specific antigen; PSAD, Prostate specific antigen density.
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Cancer detection rate of TUR specimens according to PSA and PSAD
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CaP, Prostate cancer; BPH, benign prostatic hyperplasia; PSA, Prostate specific antigen; PSAD, Prostate specific antigen density.
